1 Table of contents:  Description  Page  Supplementary Table 1  Important DNA sequences  2  Supplementary Table 2  16S sensor and trigger sequences  3  Supplementary Table 3 Species specific sensor and trigger sequences 4 Supplementary Table 4 16S NASBA primers 5 Supplementary Table 5 Species specific NASBA primers 6 Supplementary Table 6 Host biomarker sensor and trigger sequences 7 Supplementary Table 7 Host biomarker NASBA primers 8 Supplementary Table 8 qPCR primers and probes 9 Supplementary Table 9 Targeted species specific gene regions 10 Supplementary Table 10 Host biomarker mRNA standard sequences 12 Supplementary Table 11 qPCR performance characteristics 13 Supplementary Figure 1 16S toehold switch sensor screen 14 Supplementary Figure 2 Chemical structure probing data for E. coli 16S NASBA primers Candidate toehold switch sensors were tested in paper-based reactions with and without 2 µM trigger RNA (36 nucleotides). Data represent mean GFP production rates from three technical replicates. Error bars represent high and low values of the three replicates. The activation ratio for each sensor candidate was calculated by dividing the mean 'sensor + trigger' GFP production rate by the mean 'sensor alone' GFP production rate. Sensors were chosen for highest activation ratio and lowest 'sensor alone' GFP production rate. Boxes indicated selected sensors shown in Figure 2b . Figure 3 . 16S sensor orthogonality data. These data are represented in Figure  2e . Each sensor was challenged with 2 µM of trigger RNAs from each species representing what would be amplified in a NASBA reaction. GFP production rates for an individual sensor were normalized to the production rate of the sensor plus its cognate trigger. Data represent mean ± s.d. from six replicates (two biological replicates x three technical replicates). 
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Supplementary Figure 6 . Species-specific sensor orthogonality. These data are represented in Figure 3c . Each sensor was challenged with 2 µM of trigger RNAs from each species representing what would be amplified in a NASBA reaction. GFP production rates for an individual sensor were normalized to the production rate of the sensor plus its cognate trigger. Data represent mean ± s.d. from six replicates (two biological replicates x three technical replicates).
Normalized GFP production rate (RFU/min) Normalized GFP production rate (RFU/min) Normalized GFP production rate (RFU/min) Normalized GFP production rate (RFU/min) Supplementary Figure 9 . Species-specific bacterial calibration curves. Species-specific mRNA calibration curves were determined by performing three separate runs of mRNA standards ranging from 3 fM to 30 pM as in Figure 4a . GFP production rates from individual runs were normalized to a single standard. Normalized values for each standard concentration were then averaged across runs and fit to the equation Normalized GFP production = A*ln(concentration) + B. The x-axis concentrations were then corrected for differences between running standards in yeast tRNA or total stool RNA backgrounds by using standards in stool RNA to calculate the apparent concentration of the normalization standard in yeast tRNA. The NASBA reaction time and normalization standard concentration for each species is indicated in each plot. Data represent mean ± s.d. from 27 replicates (nine biological replicates (NASBA reactions) x three technical replicates (paper-based reactions)). Figure 10 . mRNA detection in stool RNA background. A commercial stool sample was processed for total RNA using the RNeasy PowerMicrobiome kit and diluted to 50 ng/µl. Species-specific mRNA standards were spiked into both yeast tRNA and stool total RNA, and tested in NASBA and paper-based reactions. Data represent mean ± s.d. from nine replicates (three biological replicates (NASBA reactions) x three technical replicates (paperbased reactions)).
Supplementary Figure 11 . Quantification of species-specific mRNAs in clinical samples. These data are represented in Figure 4d -e. Figure 4d . Highlighted values were used in the upper-correlation plot. Only non-zero values as determined by the paper-based system were used in the lower-correlation plot. Paper-based error bars represent s.d. from nine replicates (three biological replicates (NASBA reactions) x three technical replicates (paper-based reactions)). RT-qPCR error bars represent s.d. from six replicates (two biological replicates (RT reactions) x three technical replicates (qPCR reactions)). Demonstration of platform using an in-house cell-free system. Inhouse cell-free extract and buffer were prepared (see Methods) and used to test toehold switch sensors. (a) The B. fragilis species-specific sensor was tested in paper-based reactions with and without 2 µM trigger RNA (36 nucleotides). Whatman GF/F glass fiber substrate (Whatman 1825047) was used instead of the standard paper substrate (Whatman, 1442-042) due to high background autofluorescence of the cell-free extract on the standard paper. (b) As a demonstration of the flexibility of the platform, toehold switch sensors were used to regulate the translation of the LacZ enzyme. The B. fragilis species-specific sensor was tested in paperbased reactions with and without 2 µM trigger RNA (36 nucleotides Supplementary Note 1. Toehold switch sensor design script. The sequence for "source MRNA" was replaced with the V3 hypervariable region of 16S ribosomal RNA sequences from each species, species-specific mRNA sequences determined by our computational pipeline, or human mRNA sequences. (((((((((...(((((.. ..........)))))...)))))))))) ((((((((((((((((((((((((((((((((((((+. ..)))))))))))))))))))))))))))))))))))). To model NASBA reactions, we assumed each reaction followed standard mass-action Michaelis-Menten kinetics. NASBA enzymes bind their cognate ligand with an affinity K D to form a complex and produce a product at a rate of k cat . The concentration of each species in the system was calculated for each time step by solving a series of differential equations that describes the change in concentration of each species over time. The differential equations describing enzyme kinetics are nonlinear by nature and thus were solved numerically. The differential equations were solved in Matlab using a stiff ODE solver with an error tolerance of 1e^-13. 
